ABSTRACT
diets, and the results show that ME intake was highest for birds 3, chick gastrointestinal tract requires a period of adaptation, which usually takes two to three weeks after hatched (MORAN, 1999) . This is particularly important when lipids are considered. Approximately 80% of these components come from the yolk sac during the last 7 days before hatching, showing that lipids are the main energy source for the embryo during incubation. Nevertheless, in young birds, the gastrointestinal tract (TGI) is not able to digest and absorb efficiently some feed components, such as fats and oils (SEEL, 1996) . The storage of pancreatic enzymes of newly hatched birds is not sufficient to hydrolyse these substrates, and rapidly reduce their levels few days after hatched (NITSAN et al., 1991) . In addition, MAIORKA et al. (1997) observed that dietary energy influences feed intake and feed conversion of broilers, starting on the second week of age. It is known that fats increase diet palatability, and therefore they could be used to increase feed intake and to improve performance. However, this is not been proved for birds yet. Research suggests that palatability is not important for birds, as the number of taste receptors in the tongue is very small as compared to other animals -the number of taste receptors in the mouth of birds is approximately 350 (SAITO, 1966) , whereas it is 15,000 in pigs (MONCRIEFF, 1951) . In this context, the objective of the present study was to evaluate performance and feed preference of broilers fed diets with different levels of energy and/or oil during the first 21 days of life.
MATERIALS AND METHODS
In the Experiment 1, total of 160 day-old male Cobb broilers were housed in 16 cages (10 birds/cage) in an experimental poultry house. The birds were distributed in a completely randomized experimental design with two diet treatments differing in energy level where: T1 diet with 2,900kcal ME kg -1 , and T2 diet with 3,200kcal ME kg -1 . The diets were isonitrogenous and the differences in energy levels were obtained by the inclusion of soybean oil or an inert material (sand) in the diet -first experiment, and in the experiment 2 and 3 were used the combination between soybean oil and starch to obtain the isocaloric diets (Table 1) . Feed (mash) and water were offered ad libitum for 21 days. During the experimental period, feed intake (FI), metabolizable energy intake (MEI), weight gain (WG) and feed conversion (FC) were determined weekly. Data were analyzed by analysis of variance using the general linear model procedure of SAS software (SAS, 1996) .
In the second Experiment, twenty Cobb broilers were randomly assigned to individual cages on the day of the hatching and were reared from 21 days of age. Each cage was equipped with four feeders, to allow the birds free choice of the diets. Each feeder was considered a treatment of the following 4 treatments (1) 0% of oil in the diet; (2) 1% of oil in the diet; (3) 2% of oil in the diet and (4) 3% of oil in the diet (Table 1 ). All diets were isocaloric (2,900kcal EM/kg), and offered in mash form. The feeders were weighed on 5, 10, 15, and 20 days of age for feed intake measured to determine diet preference. A completely randomized experimental design was used (4 treatments and 20 replicates -the feeders of each 20 cages were considered a replicate), and data were submitted to regression polynomial analysis (P <0.05) (SAS, 1996) .
The Experiment 3 was carried out to evaluate performance and pancreatic enzymes activity of broilers fed diets with different levels of oil, but with the same metabolizable energy level. Birds were distributed in completely at random experimental design, with 4 treatments (the same treatments as the experiment 2) with 5 replicates (Table 1 ). All diets were isocaloric (2,900kcal EM kg -1 ), and offered in mash form. Two hundred Cobb™ broilers were randomly assigned to 20 cages on hatching day and were reared from 1 to 21 days of age. Each cage with 10 birds was considered an experimental unit, and feed and water were offered ad libitum. During the experimental period, FI, WG and FC were evaluated on 5, 10, 15, and 20 days of age.
At five days of age, one bird per treatment was chosen at random, sacrificed by cervical dislocation and the pancreas was collected, immediately frozen in liquid nitrogen, and stored at -70 o C. Later, the pancreas was removed from frozen storage, and mixed with CaCl 2 50mM buffer, pH 8.0 (1:20 dilution). A crude extract was centrifuged at 14,000rpm for 30 min, at 4 o C, filtered through a glass filter, and stored at -20 o C until enzyme analyses.
Lipase analysis was performed according to SARDA & DESNUELLE (1958) . Olive oil was utilised as substrate in sodium taurodeoxicolate 6mM, NaCl 0.15M, CaCl 2 1mM, Tris (hydroxymethyl) aminomethane buffer 0.2mol L -1 pH 8.0 and partially purified broiler colipase (BROCKMAN, 1981) .
The analysis of pancreatic α-amylase was determinated at 37°C according to BERNFELD (1955) and performed in triplicate. Protein analysis was conducted according HARTREE (1972) . Data were submitted to polynomial regression analysis (P<0.05) (SAS, 1996) .
RESULTS AND DISCUSSION

Experiment 1
Throughout the experimental period, the birds fed with 3,200kcal ME kg -1 showed higher ME Ciência Rural, v.38, n.4, jul, 2008.
intake (P<0.05) than those fed with 2,900kcal ME kg -1 (Table 2 ). This biggest ME intake has probably relation to the biggest feed intake of the 3,200kcal ME kg -1 ration. Although the 3,200kcal ME kg -1 ration feed intake has not been statistical superior than 2,900kcal ME kg -1 , it had 7% more consumption of this ration, that reflects on the superior ME intake. However, there is no statistical difference on FI, WG, or FC on 14-dayold birds (Table 2) . It prevails some years the idea that birds feed intake is regulated to satisfy the energy requirements, overlapping to other control mechanisms determined for the amino acids, triglyceride, vitamins and minerals necessity (GONZALES, 2002) . The attendance system of the metabolic requirements that is reflected of the animal physiological state and the environment conditions is co-ordinated by a detector system in hypothalamus. However the maximum control activity of this system is reached after approximately 15 days in birds (GONZALES, 2002) .
At 21 days of age, WG and FC were influenced (P < 0.05) by dietary energy level, with the birds fed with 3,200kcal ME kg -1 were heavier and showed better FC than those fed with 2,900kcal ME kg -1 .
Experiment 2
During the first 5 days of age, no differences were observed among experimental treatments (Table  3) :0.98, for 11 to 15 days, and 16 to 20 days, respectively). The National Research Council (NRC, 1994) detaches some benefits caused by the oil inclusion in poultry diets, like the palatability improvement, resulting in increase of the feed intake. This increase in the ingestion, beyond to supply the energy requirement basically, seems also to supply the essential fat acid, necessary to the animal growth. To attend the fad acid requirement, after the vitelline sac absorption, it can probably be one of the explanations of the increase of the FI following the increase of the oil inclusion.
Experiment 3
From 1 to 5, and 6 to 10 days of age, there a Provided per kilogram of diet: vitamin A (11,250IU); vitamin D3 (2,250IU); vitamin E (9.00IU); vitamin K3 (1.8mg); thiamine (1,1mg); riboflavin (9mg); Pyridoxine (1,8mg); vitamin B12 (0,02mg); biotin (0.15mg); pantothenic acid (9,9mg); niacin (38.25mg); folic acid (0.9mg); choline (680mg) selenium (0,18mg); iodine (1,2mg); iron (70mg); copper (10mg); zinc (60mg); manganese (70mg).
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were no statistical differences in terms of FI, WG, and FC among the different treatments (Table 4 ). In addition, no differences were found in pancreatic lipase and amylase enzyme level at 5 days of age (Table 5) The intestinal tract of young birds is not physiologically prepared to digest and absorb the different nutrients supplied in the diet. In particular, lipid digestion and absorption is very inefficient in young birds (SEEL, 1996) . This could explain the results observed in the present study (Experiment 1 and 3) , where the different energy or oil levels did not affect WG and FC of birds until two weeks of age. The digestion and absorption of lipids require several factors, such as the presence of bile salts, pancreatic lipase, colipase, and fatty acid binding protein. In the early period after hatching, the bird entero-hepatic circulation is still immature, and this causes the accumulation of taurocholate in ileum (JEANSON & KELLOGG, 1992) . This immature entero-hepatic circulation can negatively affect the digestion of lipids, as it reduces fat emulsification (SERAFIN & NESHEIM, 1970) . The activity of pancreatic lipase increases as the bird ages, but fat digestion also requires bile salts (KROGDAHL & SELL 1989) . Moreover, enzyme activity is induced by the presence of substrate (MORAN, 1985) , which means that higher amounts of substrate in intestinal tract induce higher enzyme activity. However, the results in table 5 show that, although treatments contained increasing levels of oil in Experiment 3, no increase in pancreatic lipase activity was observed, suggesting that young birds are not physiologically adapted to respond to substrate.
The performance results observed in Experiment 1 and 3 may be explained by the report of CAREW et al. (1972) , that verified that, during the first days of life, birds were not able to digest well the corn oil or animal fat from diet. MAIORKA et al. (1997) also observed that, at 7 days of age, birds did not regulate feed intake according to dietary energy level, but after 14 days of age dietary energy level had a significant effect on feed intake, weight gain and feed conversion. The results observed in experiment 2, agree with MAIORKA et al. (1997) , in which the oil level in the diet did not affect feed intake until five days of age ( Table 3 ), but caused a quadratic response from 6 to 10 days of age. These data suggest that birds prefer diets with high oil levels as the gastrointestinal tract physiologically matures and becomes able to digest and to absorb lipids. The analyses of the data of the present study show that the regulation of feed intake according to the dietary energy or oil level is related to the broiler age. Adult birds are more adapted to digest and absorb lipids, and thus may have a better regulation of feed intake according to these factors, whereas young birds are still not able to fully use this mechanism of feed regulation.
CONCLUSION
The results of this study show that diets with high levels of energy derived from lipids may not be interesting for young broilers for the first two weeks, as they do not result in better performance (FI, WG, and FC). 
